The focus of higher education institutions is the preparation of future professionals. To achieve this aim, innovative teaching methods are often deployed, including games and simulations, which form the subject of this paper. As the field of digital games and simulations is ever maturing, this paper attempts to systematically review the literature relevant to games and simulation pedagogy in higher education. Two researchers collaborate to apply a qualitative method, coding and synthesizing the results using multiple criteria. The main objective is to study the impact of games and simulations with regard to achieving specific learning objectives. On balance, results indicate that games and/or simulations have a positive impact on learning goals. The researchers identify three learning outcomes when integrating games into the learning process: cognitive, behavioural, and affective. As a final step, the authors consolidate evidence for the benefit of academics and practitioners in higher education interested in the efficient use of games and simulations for pedagogical purposes. Such evidence also provides potential options and pathways for future research.
Introduction
As rapidly evolving technological applications, games and simulations are already widely integrated in the traditional educational process. They are deployed extensively in the field of education, with an existing body of work examining the relation between games and education (Yang, Chen, & Jeng, 2010; Chiang, Lin, Cheng, & Liu, 2011) . In recent years, digital or web-based games have increasingly supported learning. In the context of online education, this research area attracts a significant amount of interest from the scientific and educational community, for example tutors, students and game designers. With the growing expansion of technology, instructors and those who create educational policy are interested in introducing innovative technological tools, such as video games, virtual worlds, and Massive Multi-Player Online Games (MMPOGs) (Buckless, 2014; Gómez, 2014) .
Games and simulations show mixed effects across a number of sectors, such as student performance, engagement, and learning motivation. However, as these studies focus only on certain disciplines, there remains a gap in the literature concerning a clear framework of use across academic programmes. As a result, the issue of efficiently integrating games and simulations in the educational process is often up to the instructor's discretion. Accordingly, the aim of this paper is to develop a framework to allow educators across disciplines to better understand the advantages and draw backs of games and simulations specific to their pedagogical goals.
Rationale of the study
The researchers set out to examine the effectiveness of games and simulations in the learning experience, and immediately encounter the first challenge, which relates to a lack of clear empirical evidence on the issue (Farrington, 2011) . The scientific field is too extensive and requires further investigation. Furthermore, there is currently no formal policy framework or guidelines recommended by governments or educational institutions on the adoption of games and simulations in education. This is the case for many countries in Europe, the US, and Australia, where it is the responsibility of the instructor or institution to incorporate games into the curriculum.
The main motivation for the current review lies in the fact that games are already, to a certain degree, integrated into educational systems to achieve a variety of learning outcomes (Connolly, 2012 ), yet a comprehensive policy is still lacking. In this paper, the first step was an attempt to conceptualize the terms "game" and "simulations". Although the two terms are neither wholly synonymous, or completely differentiated, in the main body of this review, the focus will be on lumping them together and perceiving them as points across a multidimensional continuum (Aldrich, 2009; Renken, 2016) , since these educational technologies are consolidated under the umbrella of an interactive virtual environment in digital education.
A primary aim is to identify studies concentrating on the use of games and simulations for learning purposes, and to analyse the results by comparing them to prior studies' findings. Two research questions guide the review analysis: a) How can the best practices/methods for designing and incorporating games and simulations in student learning be identified? b) How can games/simulations enhance Higher Education?
The major difference between the current review and the previous reviews in the field is the conceptualization of the terms "games and simulations", which acts as an umbrella for further typologies. In other words, the researchers include more genres of games and simulations in their systematic review, compared to the other literature reviews. In addition, the researchers' intention is to focus on the impacts of games and simulations on learning outcomes. The researchers don't focus only on the cognitive outcomes, which is the most obvious and common topic among other researchers but, simultaneously, they analyze behavioural and affective effects as well. Furthermore, most of the previous reviews focus on the impacts of games and simulations on the learning process of certain subjects (e.g. Science, Business, Nursing, etc.) , whereas this study expands research in a wide spectrum of academic disciplines and subjects. Overall, the current study offers a systematic review that opens new areas for further discussion, highlighting that collaborative learning, teamwork and students' engagement also play a significant role for a successful learning process.
Conceptualising games and simulations

Games
In recent years, the interest in examining game use in higher education has increased. This includes educational games (Çankaya & Karamete, 2009 ), digital game-based learning (DGBL) (Yang, 2012) , and applied games (van Roessel & van Mastrigt-Ide, 2011 ). In addition, scholars, sometimes, include interactive exercises (Mueller, 2003) , video games (Biddiss & Irwin, 2010) , or even expand to next generation video games (Bausch, 2008) , in the category of games. With respect to web-based games, the technological platforms that implement digital game code include computers and consoles (Salen & Zimmerman, 2004) . They can run on a web browser on mobile phones and other mobile gaming devices (Willoughby, 2008 ) (e.g., tablets).
Despite the abundance of game types, there is a lack of clear, shared definitions and terminology among scholars and educators, which has led to "terminological ambiguity" (Klabbers, 2009 ). Nevertheless, the need for shared terminology remains when discussing the different forms of games and simulations in higher education. Although academics and game developers may use varying taxonomy to categorise games, the majority broadly agree on the following seven genres (Gros, 2007 ):
1. Action games: response-based video games. 2. Adventure games: the player solves problems to progress through levels within a virtual world. 3. Fighting games: these involve fighting with computer-controlled characters or those controlled by other players. 4. Role-playing games: players assume the roles of fictional characters. 5. Simulations: games modelled after natural or man-made systems or phenomena, in which players have to achieve pre-specified goals. 6. Sports games: these are based on different kinds of sports. 7. Strategy games: these recreate historical scenes or fictional scenarios, in which players must devise an appropriate strategy to achieve the goal.
In recent years, several well-designed empirical studies investigating the effects of serious games on learning outcomes have been published. Sawyer refers to serious games as those games produced by the video game industry that have a substantial connection to the acquisition of knowledge (Sawyer, 2002) . Zyda (2005) expands Sawyer's definition, adding that serious games are games whose primary purpose is not entertainment, enjoyment or fun. Serious games, educational gaming, as well as virtual worlds developed for educational purposes reveal the potential of these technologies to engage and motivate beyond leisure activities (Anderson et al., 2009) . At the same time, there is extensive literature exploring the potential learning benefits offered by game-based learning (GBL), which can be defined as the use of game-based technology to deliver, support, and enhance teaching, learning, assessment, and evaluation (Connolly, 2007) . Previously conducted reviews/meta-analyses on games and simulations in higher education
To establish a context, the researchers, initially, examined the relevant literature on the effectiveness of all types of games and simulations in learning outcomes. Many papers are analysed and summarised as follows, providing useful guidance for this study. Through their systematic review, Tsekleves et al. (2014) provide insight into the barriers and benefits of using serious games in education. (Regarding benefits, the authors catalogue: achievement and rewards, interactivity and feedback, motivation and competition, playfulness and problem-based learning, collaborative learning, progression and repetition, as well as realism and immersion. Finally, they propose some guidelines to help stakeholders better implement serious games in education. Similarly, Bellotti, (2013) suggest useful guidelines for the performance assessment of serious games. Following user performance assessments, they offer an overview on the effectiveness of serious games in relation to learning outcomes. Results reveal the effectiveness of serious games in motivating and achieving learning goals, the importance of providing appropriate user feedback, while emphasizing that new types of games are best deployed through proper instructor guidance. Moreover, they stress aspects they consider important, such as performance assessment with a view to fostering adaptivity, as well as personalisation, and meeting needs on an individual basis (e.g. learning styles, information provision rates, feedback, etc.).
The instructor's role is also outlined by Lameras et al. (2016) who provide conceptual and empirical evidence on the manner in which learning attributes and game mechanics should be designed and incorporated by faculty, specifically with a view to fully integrate these into lesson plans and the learning process as a whole. Games allow practitioners to quickly come to grips with the way in which learning activities, outcomes, feedback and roles may vary, as well as to enhance the in-game learning experience. Similarly, the systematic review of 64 articles by de Smale, (2015) concludes that there is a positive or neutral relationship between the use of simulations and games and learning achievement. The researchers arrive at three recurring conditions for the successful use of simulations and games: the specificity of the game, its integration in the course, and the role of a guiding instructor, which are all conditions in line with Bellotti et al. (2013) 's results. Young et al. (2012) choose 39 articles that meet the inclusion criteria related to video games and academic achievement, concentrating on the use of traditional games versus video games for educational purposes. The studies are categorised by subject, namely History, Mathematics, Physical Education, Science, and Languages. Results indicate that there exists limited evidence of the benefits of including education games in the traditional classroom environments, a finding which is contrary to the aforementioned studies. Smetana and Bell (2012) examine computer simulations to support instruction and learning in Science. In their comparative study between computer games and traditional games, they conclude that computer games can be as effective, if not more so, than traditional games in promoting knowledge, developing procedural skills and facilitating conceptual change. To integrate them properly as supplementary elements (Rajan, 2013) , games require the adoption of high-quality support structures, student participation, as well the promotion of cognitive and metacognitive skills. This finding contradicts the study carried out by Girard, (2013) . This study treats video games as serious games but considers their effectiveness as a controversial issue, finding that only few games result in improved learning, while others have no positive effect on knowledge and skills acquisition, when compared to more traditional methods of teaching.
In contrast, in their meta-analysis, Clark et al. (2015) systematically review articles to study the detailed effects of digital games on learning outcomes, concluding that games are important in supporting productive learning and highlighting the significant role of gaming design beyond its medium. Prior to this review, but running along the same lines, Backlund and Hendrix (2013) , in their meta-analysis reported positive outcomes in learning when using serious games in the educational process. performing meta-analytic techniques, used comparisons as well, to investigate whether serious games are more effective and more motivating than conventional instructional methods. They found higher effectiveness in terms of learning and retention, but less motivation compared to traditional instructional methods. Indeed, serious games tend to be more effective if regarded as a supplement to other instructional methods, and involve students in groups and multiple training sessions.
These findings are compatible with those in the survey conducted by Rutten, (2012) , which focuses on implementing games as laboratory activities, concluding that simulations have gained a prominent position in classrooms by enhancing the teacher's repertoire, either as a supplement to traditional teaching methods or as a partial replacement of the curriculum. Nevertheless, they stress that the acquisition of laboratory skills cannot be wholly conducted via simulations. However, in areas where simulations have been widely accepted as a training tool, simulations can play a significant role in making lab activities more effective when offered as pre-lab training. Fu, (2016) , through a systematic literature review, identify the multi-dimensional positive impact of serious games in business education, with the most frequent outcomes being knowledge acquisition and content understanding. The study also confirms that GBL and serious games can influence player engagement, perpetual and cognitive skills and social or soft skills. The affective and motivational outcomes are examined in entertainment games, games for learning and serious games, which reflects the trend of using gaming elements as both a medium of entertainment as well as a mode of learning. Ritzhaupt, (2014) produce meta-analysis based on 73 articles, demonstrating that achievement measures (e.g., standardised test scores) are the most commonly investigated, while the second most frequent is affective measures (e.g., usability or attitudes towards technology) followed by behavioural measures (e.g., task behaviour). Merchant, (2014) , via a meta-analysis, compare the effectiveness of games, simulations and virtual worlds in improving learning outcomes. Findings indicate that playing games individually enhance student performance more than playing collaboratively. Nonetheless, the researchers claim that there is no statistically significant difference between the effects of individual and cooperative instructional modules regarding simulations. Student learning outcomes deteriorate after repeated measures, since after spending a certain amount of time playing games, the learning outcome gains start to diminish. On the contrary, Shin, (2015) , through meta-analysis, aim to identify the effects of patient simulation in nursing education. They find significant post-intervention improvements in various domains for participants who receive simulation education compared to the control groups, thus leading to the conclusion that simulations are more effective than traditional learning methods, enhancing the player's psychomotor, affective, and cognitive skills. In their work, simulations provide students with authentic clinical situations, allowing them to practice and experience in realistic and safe environments. Connolly et al. (2012) develop a multi-dimensional approach to categorising games and offer a review of 129 papers on computer games and serious games, explicitly targeting cognitive, behavioural, affective and motivational impacts, as well as engagement. The most frequent outcomes are knowledge acquisition and content understanding, as well as affective and motivational outcomes. Gegenfurtner, (2014) in their meta-analysis of the cognitive domain, examine how design elements in simulation-based settings affect self-efficacy and transfer of learning. They conclude that gathering feedback post-training, as opposed to during the process, results in higher estimates of self-efficacy and transfer of learning.
Researchers also look at games and simulations from a theoretical perspective. Li and Tsai (2013) , examine the theoretical background and models employed in the study of games and simulations. They focus principally on the theories of cognitivism, constructivism, enactivism, and the socio-cultural perspective. Results indicate that although cognitivism and constructivism are the major theoretical foundations employed by game-based science learning researchers, enactivism and the socio-cultural perspective are the emerging theoretical paradigms drawing increasing attention in this field. This literature review indicates an increasing recognition of the effectiveness of digital games in promoting scientific knowledge and concept learning, while giving lesser importance to facilitation of problem-solving skills, exploring outcomes from the viewpoint of scientific processes, affect, engagement and socio-contextual learning. This view is echoed by other researchers, such as Warren, (2016) , who systematically review and demonstrate the effectiveness of simulation games on satisfaction, knowledge, attitudes, skills and learning outcomes within nurse practitioner programmes. After comparing online simulation-based learning with traditional lectures, they find an increase in student knowledge and confidence when using simulation games. Peterson (2010) also performs a meta-analysis, examining the use of computerised games and simulations in language education from a psycholinguistic and socio-cultural viewpoint. Results show valuable opportunities for effective language learning, confirming that games are beneficial in helping students learn another language.
Sitzmann (2011), using interactive cognitive complexity theory, offers a comparative review on the instructional effectiveness of computer simulations. To perform the review, she examines three affective outcomes (motivation, effort, and self-efficacy), one behavioural (effort), two cognitive (declarative knowledge and retention), and two skill-based learning outcomes (procedural knowledge and transfer). She concludes that, post-training, simulation-trained learners demonstrate higher self-efficacy and procedural knowledge. Furthermore, she highlights the significance of using specific methods to improve simulation learning, namely, integration of game use within an instructional programme, high level of learner activity, no gaming time limit, and adopting the simulation game as a supplement to other methods, which is inconsistent with Wouters et al.'s survey (2013) . Hsu et al. (2012) provide a cross-analysed content analysis agreeing with the previous researchers that topics such as "Motivation, Perceptions and Attitudes" are of utmost importance. (2017) 14:22 In a recent review of business literature, Carenys and Moya (2016) discuss the impact of digital game-based learning (DGBL) on students. They examine DGBL both from a theoretical point of view and on a practical basis through three stages: a) the evaluation of digital games in the preparatory stage, b) specifying which research has been deemed appropriate for DGBL deployment, and c) the learning outcomes (cognitive, behavioural, affective, and multi-dimensional) that can be attained through digital games. This study moved current research forward in understanding the effectiveness of digital games and advanced the use of digital games in the classroom.
Vlachopoulos and Makri
A variety of meta-analyses and systematic reviews have examined the implementation of games and simulations in the learning process, either as a main course element or as a supplement to conventional lectures, illustrating the ever increasing interest of researchers in this promising field.
Synthesis of previous reviews/meta-analyses
After studying the previous reviews, it is evident that the most commonly referred games in past reviews are digital and computerized games (Sitzmann, 2011; Young et al., 2012; Smetana & Bell, 2012; Girard et al., 2013; Merchant et al., 2014; Clark et al., 2015; Carenys & Moya, 2016; Warren et al., 2016) . The technological revolution and the invasion of Internet in Higher Education urge students to build digital and collaborative skills for the twenty-first century through gaming. Also, the emergence of a participatory culture in education spurs researchers to get involved with digital games and simulations. Other games mentioned are serious games and their impact on the learning process (Connolly et al., 2012; Bellotti et al., 2013; Backlund & Hendrix, 2013; Tsekleves et al., 2014; Fu et al., 2016) . The researchers refer to serious games since they are basically considered as games with educational orientation and not with just entertaining ones.
Another important element we have identified is whether games should be fully or partially integrated into the learning process. Most of the researchers agree that games should be treated mainly as supplementary elements (Sitzmann, 2011) since full integration requires high-quality mechanisms, students' engagement, and instructors' support. In other cases, the integration of games in the curriculum could either function as a supplement to existing teaching techniques or as a partial substitute for traditional teaching methods (Rutten et al., 2012) . Moreover, games could even be fully integrated for achieving better learning outcomes (Lameras et al., 2016) because games add diversity in educational teaching modules. Nevertheless, the integration of games depends on instructors' contribution and the way they design and incorporate games in their teaching. This means that instructors should be equipped with knowledge and experience, and be aware of providing guidance to students as regards the proper way of playing games.
The beneficial contribution of game-based learning is broadly identified by the majority of previous reviewers, especially regarding cognitive outcomes. Results indicate that games can be as effective as traditional learning modes, revealing their effectiveness in promoting knowledge acquisition (Smetana & Bell, 2012; Backlund & Hendrix, 2013; Clark et al., 2015; Warren et al., 2016) , as well as content understanding and concept learning (Connoly et al., 2012; Li & Tsai, 2013; Fu et al., 2016) . Additionally, students achieve their learning goals through playfulness and problem-based learning (Tsekleves et al., 2014) , thus leading to self-efficacy and transfer of learning (Gegenfurtner et al., 2014) .
Another substantial impact emerged is the effectiveness of games not only in the cognitive domain but also in the affective and behavioural domains (Ritzhaupt et al., 2014; Shin et al., 2015; Tsekleves et al., 2014; Fu et al., 2016; Carenys & Moya, 2016) . The affective domain is thoroughly discussed by the reviewers. In particular, games influence students' motivation, engagement, and satisfaction of the game-based learning. Regarding behavioural outcomes, few reviews have been conducted, showing that games offer a plethora of opportunities for collaborative learning, enhance interactivity and feedback among players, and develop social and soft skills as well. Some other studies contradict these findings, in a way that they do not reveal positive effects of games (Young et al., 2012; Girard et al., 2013; Merchant et al., 2014) , or reveal a rather neutral effect (de Smale et al., 2015) . In these reviews, games and simulations appear to have some or no positive effects on knowledge and skills acquisition when comparing with traditional instructional methods.
Research method
Research selection
The authors developed a pre-defined review protocol to answer the research questions, specifically aimed at minimising researcher bias. The literature review was carried out between July and October 2016 and followed the design stages described below.
The reviewed papers are identified through keywords in referenced electronic databases, such as Google Scholar, Web of Science, ERIC, PsycInfo, PsycArticles Fulltext Search, InterDok, ProQuest, Scopus, BEI, and SearchPlus. The keywords for learning outcomes are a combination of the term games or simulations paired with the term higher education, employing the Boolean operator "AND". Additional keywords for learning outcomes are learning objectives, learning goals, learning objectives and effects. Keywords for platform and delivery methods include computer-based, web-based, digital, virtual, online, and technology. Keywords for games and simulations are educational games, business simulations, role-playing simulations, game-based learning, video games, and serious games. Moreover, the Boolean operator "OR" is employed to combine all these keywords. The study sets the broadest range of keywords, so as not to limit the scope of related articles.
Furthermore, the researchers conducted a comprehensive database search in bibliographic indices for the data selection. The search is related to a variety of scientific fields of study, including Education, Psychology, Information Technology, Management, and other scientific areas (e.g., Engineering, STEM, Health, etc).
Assessment and extraction
The dataset consists of journal articles referring to games, simulations or learning in their title and/or abstract. The researchers piloted and evaluated their selection criteria based on prior studies. The study selection process was conducted in two separate phases: a) the researchers, working independently, initially, and, subsequently, together, screened the titles and abstracts for inclusion criteria, and b) in the event of disagreement or insufficient information, they carried out a thorough consideration of the body of the articles (i.e. methodology and results), again independently, first, and, then, together, resulting in consensus. Then, whether to include the text or not was discussed, based on pre-determined criteria. The inclusion criteria used are as follows:
Only empirical articles across a variety of study designs may be included, so as to achieve rich data. The participants should be over the age of 18 (e.g., students in higher education, college students, instructors, etc.) Articles that provide an evaluation of student learning outcomes (via the use of games for pedagogical purposes) may also be included. The resources should, mainly, consist of journal articles and conference papers, which, due to the peer review process, ensure a high quality of material to examine. Existing meta-analysis and systematic literature reviews should be included as well, in order to cross-validate the review findings. The articles should be available in either English or French. The articles should adhere to the objective of the study and the definition of the terms games and simulations as pedagogical applications. Studies containing samples from higher education institutions should also be included. Conversely, research on the effects of games in primary or secondary education should be discarded. The review should include games and simulations used in traditional, as well as in online environments. Only peer-reviewed journal articles published between 2010 and 2016 should be included, as the intention is to include the most current research. Several exclusion criteria, listed below, were also applied in this study: Non-empirical studies or studies which solely describe the design of a learning environment. Participants who are younger than 18 years old. Non-GBL tools and entertainment games. Book chapters -not only are books difficult to search for on databases, they are, also, hard to access as full texts. Additionally, books are not always subject to the same peer review process as scientific articles. Dissertations, theses, editorials, book reviews and reports are also excluded for similar reasons. Articles that cannot be accessed as full texts are excluded. Articles that do not match the research objectives. Research focused on types of education other than higher education. As mentioned above, articles published before 2010.
The following figure illustrates the inclusion and exclusion criteria (Fig. 2) : Application of these criteria resulted in an initial dataset, yielding 8859 studies, published between 2010 and 2016. The selected papers are derived from 67 academic journals representing a variety of disciplines. Most papers come from the scientific journal "Computers & Education", while "British Journal of Educational Technology", and "Simulation & Gaming" were the next two journals appearing with the most frequency. In the final stage, several meetings were organized between researchers to discuss the findings, and to decide on presentation.
The results show a steady increase in published papers discussing games from 2012 onwards. After systematically reviewing their abstracts, a final shortlist of 628 potential full text articles emerged. Two hundred and seventeen out of the 628 were excluded, primarily, due to undesirable focus (e.g. theoretical scenarios for using simulations in education). For each of the remaining 411 studies, the researchers identified and recorded some basic themes, for example, types of learning outcomes, effect or impact of game and simulation methods on learning goals, participants and settings, research questions, research methodology and results. Of these, 123 papers, which are found to contribute data, are selected for the review, whereas the remaining 288 articles are excluded, due to the fact that they are written in a language that the researchers do not understand, or because they are focused on a field other than higher education. The majority of these articles are published in scientific journals or conference proceedings, whereas 25 studies are either meta-analyses and/or systematic reviews. An outline of the entire review is depicted in the following figure (Fig. 3) :
Data analysis and synthesis
The identified articles are analysed using a qualitative content analysis technique, which leads to a coding scheme, including a main category, three sub-categories and several associated topics related to the main categories. The researchers unanimously agree upon the coding that emerged from the analysis of the reviewed papers. To ensure inter-rater reliability (p) with respect to the quality of article coding procedures, a small random sample (n = 20) of the selected articles is coded in duplicate. The calculated reliability exceeds 93%, which is a high quality of agreement across coding categories. Furthermore, a review of mixed-methodology studies provides high-quality evidence, due to a combination of quantitative and qualitative elements in terms of methodological triangulation.
The researchers examined the studies from varying viewpoints. Firstly, they analysed the data set characteristics, such as the continent on which the studies are conducted, the subject discipline, the methodological research design, the types of games and simulations identified, and the time period in which the majority of the studies took place. The emphasis is on the analysis, measures, and design of the quantitative methodology (experimental, quasi-experimental, pre-test, post-test surveys, etc.), as well as the qualitative methods used in the reviewed surveys.
To sum up, the review studies are selected through a systematic process with pre-arranged criteria. There is no intended bias applied to the selected studies, and although the majority of studies come from Europe, this is simply the result of the systematic selection process.
Results
Data set characteristics
When analysing the data, the researchers came across some interesting characteristics. Other than the meta-analytic studies and review research, the locations of the remaining surveys are as follows: 33% conducted in Europe, 22% in Asia, and 18% in the USA, whereas 24% of the articles do not directly mention a location (Fig. 4) . Most of the articles come from the USA, the UK, and the Netherlands.
With respect to genre, there is a diverse representation of games and simulations. The most prominent game genre identified in the relevant literature seems to be simulation games in general, that is to say, virtual/online games or simulations, computer-based learning, role-playing games, serious games, and business simulation games. This representation is illustrated below (Fig. 5) :
With respect to the busiest publication period, the majority of studies that meet the inclusion criteria were published between 2013 and 2016, as shown in the following bar chart (Fig. 6) . This finding demonstrates a notable trend amongst researchers discussing the topic of games and simulations in recent years, due to increased awareness of the use of technological games in higher education.
The data also represents a wide range of subject areas. Some cover multiple areas, for example Engineering, Management, Science, Law, Social Sciences and Humanities (Tao et al., 2015) , or even just two areas, such as Biology and Computer Sciences (Yang & Chang, 2013) , while others refer to only one academic discipline. The subject areas are sorted into larger categories, with the most common area being Business Management and Marketing. The results are shown in the figure below (Fig. 7) :
The reviewed articles include data from 99 samples and 20,406 participants, which is a considerably large grouping. The population tested in the literature review ranges from 5 participants in small qualitative studies (Ke et al., 2015) to 5071 participants in extensive quantitative quasi-experimental research (Lu et al., 2014) . Most of the participants are young undergraduate, graduate or post-graduate students, and faculty members. The studies consistently indicate a good gender balance in participants. In some studies, there is both student and faculty participation (Kapralos et al., 2011; Felicia, 2011; Hess & Gunter, 2013; Hämäläinen & Oksanen, 2014; Beuk, 2015; Crocco, 2016) , whereas in others, only instructors are chosen as participants (Tanner, 2012; Badea, 2015; Franciosi, 2016) . On the whole, most studies use students as participants.
Procedures and research methodologies
Most studies use either an experimental or a quasi-experimental design employing a pre-test and/or a post-test evaluation, with four using only a pre-test questionnaire, and six using only post-test evaluations. The effects of games and simulations on learning outcomes are measured through calculating the difference between pre-test and post-test scores of the experimental or quasi-experimental design. More specifically, the researchers compare the increases in scores between control and experimental groups to evaluate the effectiveness of using the tested games and simulations. The studies include longitudinal surveys (e.g. Hainey, 2011) conducted for a specified number of years, whereas others are comparative studies (e.g., Boeker, 2013; Poikela, 2015) .
Researchers use quantitative methods in the majority of studies (68.6%), while13.1% use qualitative methodology. Some studies follow a mixed research methodology (nearly 18.2%), providing pragmatic perceptions and methodological triangulation of the results. The measures utilized in quantitative studies include knowledge questionnaires, as well as academic, evaluation, and cognitive tests, while in qualitative studies the methods used include interviews, case studies, observations and focus groups.
The studies portray a variety of time periods spent playing games and simulations: some of the participants interact with games over a single session, while others are involved in the gaming process for several weeks or even months (e.g., Yang & Chang, 2013; Woo, 2014) . The studies include multi-player games (e.g., Silvia, 2012; Yin, 2013) , as well as single-player games. 
Learning outcomes of games and simulations
In the present review, keeping in mind the aforementioned research questions (p.3), the researchers break down their findings in relation to the learning outcomes of games and simulations into three categories, namely cognitive, behavioural, and affective outcomes. A map of the emerging concepts, which will be further discussed, is illustrated below (Fig. 8 ):
Cognitive outcomes
Many reviewed studies discuss the impact of GBL activities in learner knowledge acquisition and conceptual understanding (Hainey et al., 2011; Connolly et al., 2012; Fu et al., 2016; Geithner & Menzel, 2016) . There has been an impact evaluation across subject disciplines, such as Computer Science (Strycker, 2016) , Engineering (Chaves et al., 2015) , Physics (Adams, 2016) , Medicine (Dankbaar, 2016) , Nursing (Sarabia-Cobo, 2016), Management (Geithner & Menzel, 2016) , Political Sciences (Jones & Bursens, 2015) , Education (Ke, 2015) , Languages (Franciosi, 2016) , and Social Sciences (Cózar-Gutiérrez & Sáez-López, 2016).
Knowledge acquisition
Cognitive outcomes refer "to the knowledge structures relevant to perceiving games as artefacts for linking knowledge-oriented activities with cognitive outcomes" (Lameras et al., 2016, p. 10) . Tasks framed as games and simulations are deployed to develop a diverse range of cognitive skills, such as deep learning (Vos & Brennan, 2010; Young et al., 2012; Erhel & Jamet, 2013; Crocco et al., 2016) , critical thinking and scientific reasoning (Beckem & Watkins, 2012; Halpern et al., 2012; Ahmad, 2013) , action-directed learning (Lu et al., 2014) , transformative learning (Kleinheskel, 2014), decision-making (Tiwari, 2014) , knowledge acquisition and content understanding (Terzidou, 2012; Elias, 2014; Fu et al., 2016) , spatial abilities (Adams et al., 2016) , and problem solving Lancaster, 2014) . The effect of games and simulations on learning remains a controversial issue amongst researchers in the field, as it will be further confirmed in this article. Some reviewed studies indicate improved learning, while others show no positive effect on knowledge and skill acquisition compared to traditional learning methods. The value of simulations can be examined from the perspective of content change as discussed in Kovalic and Kuo's study (2012) . Simulations are directly linked to the course content and students are given the opportunity to apply and better understand theoretical 
concepts. Additionally, simulations provide an environment in which students can experiment with different strategies, adopt different roles, and take charge of their own decisions by assuming responsibility. The latter issue is discussed at length by Liu et al. (2011) , who find that, when solving problems, students are more likely to learn via playing a game than via a traditional learning experience. Serious gaming, especially given the context of enthusiastic students, has proved to be an effective training method in domains such as medical education, for example, in clinical decision-making and patient interaction (de Wit-Zuurendonk & Oei, 2011) . Similarly, Kleinheskel (2014) illustrates the importance of designing self-reflective simulating activities for nursing students, and aligning such design with cognitive outcomes. When students self-reflect on simulated clinical experiences, they add to their existing knowledge, and apply new knowledge to transformative learning. Poikela et al. (2015) , in a simulated nursing procedure, compare a computer-based simulation with a lecture to examine the meaningful learning students may achieve via the two teaching methods. They conclude that students who participate in the computer simulation are more likely to report meaningful learning outcomes than those taking the lecture, due to the strong presence of reflection-based activities and metacognitive themes. Similar results are present in Chen, (2015) , survey in which both solitary players and collaborative groups achieve equally positive learning outcomes in a game. Students significantly improve judging by their pre-and post-test assessments, which indicates that the gaming experience affects their overall performance, and, most likely, promotes conceptual understanding. Moreover, collaborative GBL allows students to re-construct and co-construct knowledge, thus encouraging problem-solving through peer discussion.
Challenging games enhance participant performance (Wang & Chen, 2010; Gold, 2016) . This finding is supported by von Wangenheim, (2012), who analyse the cognitive dimension of an educational game focusing on memory, understanding and conceptual application. The validity of micro-simulation games is identified by participants in Lukosch, (2016) , research who evaluate a specific microgame as an excellent instrument for enhancing situated and experiential learning by transferring knowledge to an actual situation at the workplace. The results comply with those of Riemer and Schrader (2015) , where the application of comprehension and transfer of knowledge are best achieved using simulations.
Furthermore, the impact of game-based learning on learning performance has been observed by numerous researchers across diverse subjects, as reported above (Zacharia & Olympiou, 2011; Rutten et al., 2012; Beckem & Watkins, 2012; Boeker et al., 2013; Shin et al., 2015; Hou, 2015; Chen et al., 2015; Tao et al., 2015) . For instance, Divjak and Tomić (2011) provide evidence that computer games impact mathematical learning, revealing the positive effect of games on student learning outcomes. Reviews by Young et al. (2012) confirm the effectiveness of using videogames on History, Languages, and Physical Education. The analysis of four experimental virtual conditions in pre-and post-test assessments reveal that virtual experimentation promotes conceptual understanding in Physics students (Zacharia & Olympiou, 2011) . A 3D visualisation and simulation laboratory activity on protein structure is more effective than traditional instruction modules, as described in White, (2010), research resulting in students preferring to work with visualized simulations.
Simulation games also positively affect clinical practice situations. "The Ward", a simulation game in Stanley and Latimer's (2011) research proves to be an enjoyable and valuable learning tool in addressing clinical skill practice, nursing practice knowledge, critical thinking and decision-making. Vos and Brennan (2010) highlight the effectiveness of marketing simulation games, where students perceive simulations as an enjoyable learning approach, contributing to decision-making, as well as other valuable knowledge and skills, a finding consistent with Tiwari et al. (2014) survey. Swanson et al. (2011) created a rubric to measure the effectiveness of teaching strategies in nursing education. The experimental post-test assessment survey aims to evaluate the effects of three teaching strategies on the outcome of performance and retention of intervention activities, student satisfaction, self-confidence and practical educational preferences. Results reveal significantly higher retention scores compared to the first assessment, indicating that high scores in the improved rubric are related to the interactivity of the simulation scenario.
Nevertheless, it should not be taken for granted that students consistently prefer virtual learning settings to more traditional face-to-face environments (Hummel et al., 2011) . Serious games concerning cognitive perceptions show varying results. For example, simulations are shown to support the comprehension and application of knowledge, albeit less effectively than quizzes and adventures (Riemer & Schrader, 2015) . In Fu et al. (2016) review, despite GBL providing a motivating and enjoyable experience, there is a lack of strong evidence to show that games lead to effective learning outcomes. In some cases, there is inconsistency in student views regarding the integration of online games as a positive learning method (Bolliger, 2015) . Similar views are supported by some researchers, who acknowledge students' and educators' hesitation towards virtual simulations and serious games, but they insist on the inclusion of games into course material, and on instructors' familiarization with their use (Kapralos et al., 2011) .
Perceptual skills
Other studies confirm the power of games and simulations in developing cognition abilities, especially in the instances of virtual simulations enhancing complex cognitive skills (Helle et al., 2011; Siewiorek, 2013) , such as self-assessment (Arias Aranda, 2010), or higher-order thinking (Crocco et al., 2016) . These are meta-cognitive skills, regarded as essential elements of in-depth learning. The incorporation of game mechanisms into simulations is widely recognised by researchers as beneficial, especially regarding laboratory tasks, where simulation scenarios urge students towards problem-solving and, reflection, thus achieving metacognitive outcomes (Hou & Li, 2014; Hou, 2015) . Kikot, (2013) concur with the above researchers, stating that students perceive simulation-based learning (SBL) environments positively when asked to achieve dynamic learning outcomes, including thinking, interpreting, and associative skills.
Silvia (2012) also references cognitive and metacognitive outcomes derived from a multi-role simulation. The simulation helps students apply the concepts they learn in class by connecting the theoretical issues with real-world situations, thus developing their analytical skills, and through comparing different viewpoints, which leads to enhanced critical thinking. Students use the interactive nature of simulations to develop arguments, make judgements and evaluate situations. More importantly, simulations encourage students to develop self-awareness. Similarly, Cela-Ranilla, (2014) conducted a study in which students display a tendency to perform better in analytical work, such as monitoring, planning and assessment rather than in action-based work. , on the other hand, find serious games to be more effective in terms of learning and retention.
Learners can also actively participate in a web-based simulation to facilitate immersion and reflection, leading to deeper understanding of the content (Helle et al., 2011) . A simulation framework can facilitate learning in terms of flow experience and learning strategies. Indeed, in a study conducted by Li, Cheng, and Liu (2013) , the framework helps students lacking background knowledge to balance challenge and skill perceptions, while for students with average to advanced levels of knowledge, it facilitates the learning experience by either reducing the challenge perception or promoting the skill perception. Along the same lines, Pasin and Giroux (2011) , analyse the mistakes students make in simulations using an empirical prototype. Results show that, although simple decision-making skills are easily acquired through conventional teaching methods, simulation games are useful tools for mastering managerial skills, such as complex and dynamic decision-making. Lin and Tu (2012) also confirm that simulations enable students to train themselves in decision-making.
Instructors' engagement
Students are challenged to develop interpersonal, analytical and creative skills, discouraging absenteeism, feelings of boredom and reluctance, leading to academic achievement. However, simulations not only exhibit positive effects in the learning experience of the student, but, also, do so for instructors, as well, in the context of teaching experience. For academics, simulations raise the level of performance, encouraging students to be more alert and attentive during class activities (Navidad, 2013) , and thus to achieve better learning outcomes. In this vein, instructors are urged to design simulations to be as challenging as possible to stimulate student interest in interacting with the simulation as well as with their peers. Felicia (2011) denotes that instructors agree with students in acknowledging the educational benefits of video games, such as an understanding of difficult concepts, improvement of spatial awareness and analytical skills, critical thinking, and problem-solving strategies. To enable them to do so, instructors emphasize the importance of clearly expressed learning goals to guide students when using simulations in an online instructional technology course (Kovalik & Kuo, 2012) .
Even setting aside the potential learning benefits derived from participation in GBL, a stronger connection between games and curricula remains to be forged, as well as the application of more dynamic academic challenges, so as to better adapt to the knowledge of diverse learners (Pløhn, 2013) . Following such reasoning, as indicated in the literature, faculty plays a key role in achieving learning goals via the use of games and simulations. The instructor role correlates with the demand for abstract learning concepts. In their meta-analysis, show how instructors, acting in a facilitating and supporting role, can foster learning, particularly in selecting and discussing new information and where higher order skills are involved in the learning outcomes. Similarly, instructors can monitor student behaviour and evaluate not only the capabilities, but also the attitudes of tomorrow's higher education managers during the decision-making process. Rutten et al. (2012) focus in their literature review on the level of instructional support in GBL, and suggest that a pedagogical framework for the application of computer simulations in education requires a corresponding integration of the educator's role.
Behavioural outcomes
Behavioural objectives for higher education students refer to the enhancement of teamwork and improvement in relational abilities (Ranchhod, 2014) , as well as stronger organisational skills, adaptability and the ability to resolve conflicts (Vos & Brennan, 2010) .
Social skills/teamwork
Simulation games are often seen as powerful tools in promoting teamwork and team dynamics (Stanley & Latimer, 2011; Tiwari et al., 2014; Lin, 2016; Wang, 2016) , collaboration (Hanning, 2012), social and emotional skills (Ahmad et al., 2013) , and other soft skills, including project management, self-reflection, and leadership skills (Siewiorek, 2012; Wang et al., 2016) , which are acquired through a reality-based scenarios with action-oriented activities (Geithner & Menzel, 2016) .
In a Spanish management course, simulations enabled students to build pivotal capacities, such as management abilities and team working to enable the success of future managers (Arias Aranda et al., 2010) . A computer simulation at a university in Taiwan led to comparatively higher learning gains against traditional teaching through collaborative laboratory activities (Shieh, 2010) , by facilitating students to carry out more active learning and improving their conceptual understanding. Simulation scenarios provide improved social and communication skills, which lead to the enhancement of student knowledge (Sarabia-Cobo et al., 2016) .
Additionally, collaboration is considered an essential element in the learning process (Elias, 2014) . The findings of Hummel et al. (2011) reveal that serious online games improve the quality of learning when it comes to problem-based situations in the workplace by using active collaboration. For this reason, faculty members are urged to create learning environments to support active participation by students in the educational process. Moreover, according to the constructivist approach, the instructor's role is a significant factor in empowering groups to construct knowledge in a collaborative manner (Hämäläinen & Oksanen, 2014) . The instructors engage higher education students in the process of formulating hypotheses, interpreting context, providing explanations, and describing observations, by designing and implementing a collaborative and interactive GBL environment. In Yin et al.'s study (2013) , students react positively to participatory simulations, due to the belief that the system helps them advance their conceptual understanding effectively through scaffolding, discussion, and reflection. Participants in Cózar-Gutiérrez and Sáez-López's study (2016) , while stating that video games are non-essential tools in an educational context, nevertheless, value GBL as an immersive environment that facilitates increased activity and student engagement.
Teamwork, however, seems to be a controversial issue in Costa, (2014) which evaluates improvement of knowledge sharing. Some learners consider teamwork as a means to facilitate decision making in a game, while others express dissatisfaction due to their peers, be it the latter's reluctance to take on responsibility or poor negotiation capabilities. Research by Bolliger et al. (2015) similarly indicates that some learners remain hesitant, as they feel the use of games may actually decrease opportunities for communication with peers and instructors. Merchant et al. (2014) conclude that student performance is enhanced when playing individually rather than in a group.
Interaction and feedback
In GBL methods, meaningful feedback is a key factor in students achieving the objectives, as well as in being encouraged to reflect on misunderstandings and to transfer learning to new educational contexts (Swanson et al., 2011 ). In the current study, the scope is to investigate learner-learner interaction and social feedback through game mechanics. Higher education students evaluate games and simulations focusing on behavioural change and improvement of interactive abilities. The computer game DELIVER! for example, is evaluated very positively by students due to its focus on active student participation and overall positive impact on social interaction (von Wangenheim et al., 2012) . Simulations provide visual feedback, encouraging active exploration of the student's own understanding, enabling a move beyond knowing-in action and beginning to reflect-on and in-action during training, resulting in the contextual application of prior knowledge (Söderström, 2014) . Real-time feedback in simulation games enables students to clearly define the objectives and expectations in the interactive environment, leading to a reduction in anxiety and uncertainty, thus encouraging better performance (Nkhoma et al., 2014) .
The literature extensively documents the interaction between behavioural outcomes, learning performance and communication especially in Online Distance Learning (ODL). Indeed, regular feedback on student performance during DGBL facilitates deep learning (Erhel & Jamet, 2013) . A survey conducted by shows that online games can be social and interactive technologies, helping students form friendships with their peers and providing multiple types of interaction. Ke et al. (2015) stress the importance of player interaction, indicating that the inherent interaction between players and their gaming-situated learning environment supplies structured challenges and feedback. Huang, (2010) share the same view, confirming that, due to the necessity of receiving feedback from peers and the game itself, increased interaction opportunities arise in game-play, adding that interaction is a decisive factor in the construction of knowledge (Seng & Yatim, 2014) . In a survey conducted by Denholm et al. (2012) , students report improved team working through the use of serious games. They attribute this to receiving feedback, and stressing that even conflict is often considered valuable as it brings diverse views to the fore.
To conclude, the main body of literature explores the impact of games and simulations on learning outcomes on the behavioural level, especially when students are involved in interactive and participatory simulation tasks. The majority of studies reveal a positive effect on behavioural outcomes, concluding that students benefit from appropriate feedback, and reflection through game-based communication activities.
Affective outcomes
Many studies highlight the affective outcomes of using games and simulations in the learning process. The majority of them includes student engagement (Auman, 2011; Hainey et al., 2011; Lin & Tu, 2012; Kikot et al., 2013; Lu et al., 2014; Ke et al., 2015) , motivation Liao & Wang, 2011; Costa et al., 2014; Lukosch et al., 2016) , and satisfaction (Cvetić et al., 2013; Dzeng, 2014; Lancaster, 2014; Sarabia-Cobo et al., 2016) .
Motivation and engagement
Engagement and motivation are major factors in enhancing higher education learning objectives (Connolly et al., 2012; Erhel & Jamet, 2013; Ke et al., 2015; Nadolny & Halabi, 2015) . Motivation is considered a central factor in the majority of reviewed studies (Felicia, 2011; Ljungkvist & Mozelius, 2012; von Wangenheim et al., 2012; Bellotti et al., 2013; Hannig et al., 2013; Ahmad et al., 2013; Pløhn, 2013; Denholm et al., 2012; Dzeng et al., 2014; Lancaster, 2014; Ariffin et al., 2014; Bolliger et al., 2015; Cózar-Gutiérrez, & Sáez-López, 2016; Dankbaar et al., 2016; Fu et al., 2016) . Some results suggest the effectiveness of GBL in motivating and achieving learning goals can be found at the lower levels of Bloom's taxonomy (e.g. Connolly et al., 2012) . In the context of digital SBL environments, other motivational dimensions are highlighted, such as self-efficacy (Sitzmann, 2011) , in conjunction with the transfer of learning (Gegenfurtner et al., 2014) .
Motivation is a combination of elements such as attention, relevance, confidence, and satisfaction, which can increase germane cognitive loads. Chang, (2010) examine the effects of motivation in an instructional simulation game, called SIMPLE. According to the post-game evaluation, student motivation comes from peer learning and user cooperation. Moreover, when instructors teach strategy, this enhances student motivation and engagement, encouraging acceptance of the game, and leading to stronger interest in course-directed learning. Thus, teachers should create a flexible learning environment, giving due consideration to peer interaction, learning motivation, pedagogical support and encouragement to help students develop their autonomy and retain an interest in learning.
Another important element contributing to affective outcomes is challenge. Hainey et al. (2011) find the presence of a challenge to be the top ranked motivation for online game players, while recognition is the lowest ranked motivation regardless of gender or amount of players in the game. Gamers in a multiplayer environment tend to report competition, cooperation, recognition, fantasy and curiosity when playing games, while online players experience challenge, cooperation, recognition and control. By contrast, fanatical computer game players experience disappointment and a lack of challenge, as they tend to value the technical aspect over the challenges presented by game play. In Hess and Gunter's survey (2013), students in a game-based course are motivated, because of the positive social interaction they experience while playing the game; this intrinsic motivation is positively correlated to student performance. Computer games can thus be seen as a learning tool motivating players to acquire many competences. Connolly et al. (2012) share the same view, seeing the role of challenge as a predictive factor with respect to game engagement and achievement. Similarly, in Ke et al.'s study (2015) , the game-play actions include optimal challenge expectation for the user. These results can also be seen in Badea (2015) , who concludes that the majority of participants in her study acknowledge the highly motivating quality of games, which are complemented by the relaxed class atmosphere when games are used.
However, despite the benefits reaped from the implementation of games and simulations concerning affective outcomes, some researchers underline that motivation is not always related to GBL, emphasizing cases where students who use games in solitary or collaborative environments experience no significant difference in terms of learning motivation (Chen et al., 2015) . There are indeed cases where serious games are no more motivating than conventional instructional methods . In Cela-Ranilla et al. 's survey (2014) , despite the suitability of the 3D simulation environment, students do not feel highly motivated or particularly engaged, mostly because they prefer analysis to actions in the particular learning process.
Faculty role
The benefits of a pedagogical shift from a teacher-focused and lecture-based classroom to a student-centred, active-learning environment through the adoption of simulation-based strategies to achieve engagement are relevant to both students and instructors (Auman, 2011) . There is a progression in student emotion from uncertainty and nervousness to satisfaction and excitement within the gaming experience. Auman (2011) , as an instructor, provides a positive description: she is drawn in by student enthusiasm, her interest in the material is reinvigorated, she feels empowered in her teaching, and ready to guide her class. In this context, it's easy to see how instructors ought to play a significant role in motivating and engaging students to achieve learning goals. De Porres and Livingston (2016) concur with Auman (2011) , as their study also indicates increased levels of excitement in doctoral students studying Computer Science, when evaluated in a post-test intervention.
Faculty acting as motivators are key in engaging students in the learning process, working to ensure focus on pre-existing knowledge, as well as to transfer knowledge to game settings (Lameras et al., 2016) , to reward students for their effort, and support them by providing continuous guidance and pathways for further consideration. The quality of the teacher/facilitator has a strong influence on the learning satisfaction of the students. Also, instructors should facilitate and engage students via in-game discussion forums to help overcome misconceptions, and to lead the game-based learning. The way instructors interact, facilitate and motivate students to construct GBL experiences depends on the design stage, particularly on the way games are incorporated into the curriculum in a traditional course . This is because motivation exhibits a significant correlation with cognitive and skill performance (Woo, 2014) . In research conducted by Franciosi (2016) , despite faculty acknowledging the beneficial impact of games on student motivation, they nevertheless, remain doubtful about the effectiveness of games in learning outcomes, thus resulting in neutral attitudes. Interestingly, although instructors perceive simulations as engaging learning technologies, they do not however consider them superior to traditional teaching methods (Tanner et al., 2012) .
Another aspect, less frequently discussed in the relevant literature, is students' performing self-assessments with regard to effective learning, as seen in Jones and Bursens study (2015) . This ability is supported by constructivism, since simulations are developed in an active learning environment, where faculty act more as facilitators rather than as instructors and students are provided with feedback to carry out their self-assessments.
Attitudes and satisfaction
A vital element in achieving learning goals is the relationship between motivational processing and the outcome processing (satisfaction), especially in an online instructional game, as seen in the experiment carried out by Huang et al. (2010) . There seems to be a significant relation between these two variables, which suggests that designers of DGBL need to consider extrinsic rewards to achieve motivational development and satisfaction. Learning satisfaction is strongly correlated with student motivation and attitude towards GBL before the game, with actual enjoyment and effort during the game, as well as with the quality of the teacher/facilitator (Mayer, 2013) . Specifically, students with a higher level of inner motivation and positive attitude towards GBL are more likely to have higher learning expectations, and to experience more satisfaction in their GBL participation.
In general, most studies report that students develop a positive attitude toward the pedagogical adoption of games and simulations in education (Divjak & Tomić, 2011; Bekebrede, 2011; Ibrahim et al., 2011; Beckem & Watkins, 2012; Tanner et al., 2012; von Wangenheim et al., 2012; Halpern et al., 2012; Terzidou et al., 2012; Hanning et al., 2013; Giovanello, 2013; Cvetić et al., 2013; Kovalik & Kuo, 2012; Li & Tsai, 2013; Hainey et al., 2011; Boeker et al., 2013; Nkhoma et al., 2014; Costa et al., 2014; Chaves et al., 2015; Riemer & Schrader, 2015; Angelini, 2016; Geithner & Menzel, 2016) . The participants in Dudzinski et al. (2013) respond positively towards a serious web-based game, describing the experience as interesting, stimulating and helpful, as well as a valuable addition to their pharmacy curriculum. Other students perceive simulation games as fun, but not particularly useful as an instructional method compared to lectures, and about equally useful as case discussions (Beuk, 2015) . In another study, the majority of students show a positive attitude towards games, positing that they make subjects more fun and provide more opportunities for learning (Ibrahim et al., 2011) . This finding is consistent with Bekebrede et al. (2011) on the perceptions of Dutch students belonging to the "net generation", who have been raised with technology-based games. Data reveals student preference towards active, collaborative and technology-rich learning via digital games that bring added value to the educational process.
For students, satisfaction is a deciding factor in their decision to continue using such learning methods (Liao & Wang, 2011; Liao, 2015) . Terzidou et al. (2012) discuss affective outcomes, especially the way interviewees feel before and after their participation in the game. Prior to participating, the interviewees report feelings of entertainment, fascination, and satisfaction before their participation in the game, which increase after use, indicating that participants find the use of 3D virtual game appealing. Chen et al. (2010) reveal that the majority of students show negative feelings about online gaming. Shieh et al.'s (2010) mixed methodology research reveals that experimental groups show positive attitudes toward an innovative learning environment and outperform the control groups (in conventional classes). Some studies depict either neutral effects (Rajan et al., 2013; Beuk, 2015; Bolliger et al., 2015; Dankbaar et al., 2016; Strycker, 2016) or negative attitudes towards game use in the learning experience (Jiménez-Munguía & Luna-Reyes, 2012) . Students experience more anxiety and boredom during conventional courses, which acts as an impediment to acquiring substantial problem-solving skills. The educational benefits of GBL are particularly apparent in subjects over which students report greater anxiety, where it can be proven that increased enjoyment levels correlate positively with improvements in deep learning and higher-order thinking (Crocco et al., 2016) . Liarokapis, (2010) show Computer Science students evaluating a serious online game, and finding it a valuable pedagogical tool, which is both useful and entertaining.
Genre/familiarity issues
Students achieving high scores respond more positively to online games compared to low achieving students. Regarding genre perceptions, male students express more enthusiasm towards digital gaming than female students, or at least spend more time playing computer games compared to girls (Hainey et al., 2011) . This may be due to the fact that boys tend to be more familiar with computers and web-based technologies. Girls may choose to avoid digital game-based learning methods, due to their negative preconceptions about gaming, preventing them from harnessing the positive aspects of online gaming . These studies indicate a difference in perception based on gender when engaging in DGBL environments. However, research by Riemer and Schrader (2015) concluded that female students reported a more positive attitude and perception of affective quality compared to the male students. Also, high assessment scores in web-based games depend on the professional experience of the players. Unexpectedly, in Dzeng et al.'s experimental survey (2014) , despite the high test scores achieved in both web-based and paper-based games, students without work experience achieve the highest post-test scores, probably because they are more familiar with using technological tools. The experiments in Erhel and Jamet's study (2013) indicate that serious games promote learning and motivation, provided they include features that prompt learners to actively process the educational content.
To sum up, games and simulations lead to improved affective outcomes for university students such as attitudes, motivation, emotional involvement, self-efficacy and satisfaction. A growing body of literature supports the positive attitude shown by students towards games and simulations, as they consider them essential instructional tools that provide motivation and engagement in an active learning environment.
Discussion
Research interest in the incorporation of games and simulations in higher education is constantly developing (Girard et al., 2013) . The pedagogical shift, from lecture-centred to student-centred environments and the increasing use of games as innovative learning technologies, calls for a transformation in higher education. In this respect, games and simulations are expected to play a significant role in the learning process. In the present study, the focus is on the positive effects of games and simulations on university students' learning outcomes. The reviewed papers are diverse in terms of research objectives, theoretical background, methodological avenues adopted, game genres, scientific domain or delivery platform, and various perspectives concerning cognitive, behavioural and affective outcomes employed. Many articles (n = 123) are identified, providing either empirical results or offering meta-analytic evidence.
There seems to be a lack of shared definitions or taxonomy necessary for a common classification, which, therefore, results in terminological ambiguity (Klabbers, 2009 ). The majority of GBL researchers compare the effectiveness of implementing web-based learning games to conventional instructional options (Shin et al., 2015) .
Mapping the results, empirical evidence is identified with respect to cognitive learning outcomes including knowledge acquisition, conceptual application, content understanding and action-directed learning. Games and simulations are educational interventions, which create a supportive environment in which students may acquire knowledge across subjects and disciplines. Students have the opportunity to better understand theoretical concepts, provided that games are used as a supplement in traditional lecture-based courses. Additionally, simulations are often perceived as enjoyable learning tools, which require active and collaborative participation and contribute to the improvement of critical thinking and reasoning, higher-order-and metacognitive thinking. Simulations provide students the opportunity to observe the outcomes of their actions, and take responsibility for decision-making via problem-solving competencies, thus leading to a more active, transformative and experiential reception of knowledge.
Another important finding is that simulations have positive effects on both students and instructors. Positive outcomes exist when instructors set achievable learning goals, interact with students promoting knowledge, support, facilitate, and motivate them to construct new game-based knowledge (Kovalik & Kuo, 2012; Lameras et al., 2016) . Instructors are encouraged to design games and simulations in order to make students fully aware of game activities, providing all the while continuous instructional guidance. These results generally confirm the findings from prior systematic reviews and meta-analyses. However, findings diverge slightly in Young et al.'s survey (2012) , who claim that there is limited or no evidence about the effective implementation of games in the lecture-based curriculum.
This review also covers behavioural outcomes, mainly the development of social, emotional, and collaborative skills, helping students to foster strong relationships with peers, empowering them to collaborate and work in groups more efficiently, become organised, adapt to new tasks, and resolve emerging conflicts. Furthermore, reality-based scenarios and action-oriented game activities promote fruitful interactions and meaningful feedback, which leads to collaborative construction of knowledge. Overall, digital games and simulations urge students to interact not only with the game, but with their instructors and co-players as well. These results have been extensively covered in the literature review, with the majority of researchers agreeing with the current study's results, confirming the positive effects of games and simulations on the behavioural level of learning outcomes (Bellotti et al., 2013; Tsekleves et al., 2014; Fu et al., 2016; Carenys & Moya, 2016) .
However, although most reviews acknowledge the positive effects of games in behavioural outcomes, some reviewed studies contradict these positive findings, claiming that teamwork is a controversial issue when it comes to the improvement of knowledge sharing. The use of games seems to decrease opportunities for peer interaction and communication with instructors (Bolliger et al., 2015) , whereas playing individually is sometimes considered better than working in a team (Merchant et al., 2014) . Also, in some cases, games and simulations through collaborative activities distract students and hinder learning (Dankbaar et al., 2016) .
The current review makes a significant contribution by investigating the affective outcomes when incorporating games and simulations in the curriculum, especially motivational and engagement outcomes, emotional development, satisfaction, attitude, emotion, self-assessment, and self-efficacy. Results show that games and simulations motivate, engage and promote effective learning goals by providing opportunities for learners to actively experience, practice, interact, and reflect in a collaborative, game-based, and learner-centred setting. The measures evaluating student attitudes reveal an increasingly positive trend towards games and simulations, especially in post-interventions (Bekebrede et al., 2011; Giovanello et al., 2013; Costa et al., 2014; Angelini, 2016; Geithner & Menzel, 2016) .
To this end, there has been a purposeful highlighting of the instructor's role as facilitator and motivator in this literature review. Through in-game activities and extended discussion, instructors promote student interaction and help them overcome the lack of understanding of content curriculum and achieve better learning outcomes. The literature also stresses the role of emotional development, which facilitates improvement of learning outcomes. Specifically, there seems to be a progression in student emotion, from negative feelings including uncertainty, anxiety, nervousness, and disappointment during pre-intervention, to positive feelings of satisfaction, confidence, excitement, enjoyment, effort, fascination, and enthusiasm during in-game and post-game interventions (Huang et al., 2010; Hummel et al., 2011; Liao & Wang, 2011; Terzidou et al., 2012; Woo, 2014; Liao et al., 2015) .
Most of the pre-existing evidence is compatible with the findings of this systematic review (Sitzmann, 2011; Connolly et al., 2012; Ritzhaupt et al., 2014; Gegenfurtner et al., 2014; Shin et al., 2015; Lameras et al., 2016; Carenys & Moya, 2016; Fu et al., 2016; Warren et al., 2016) . Nevertheless, one study indicates that the overall positive perception of students depends on the different forms of games (Riemer & Schader, 2015) , namely, simulations promote a less positive effect compared to quizzes and adventures. Some other studies diverge further in their findings, indicating either neutral (Rajan et al., 2013; Strycker, 2016; Franciosi, 2016) or negative student attitudes towards the use of games Jiménez-Munguía & Luna-Reyes, 2012) . Also, there are limited results on the effect of games on student self-efficacy, with one study demonstrating moderate post-training self-efficacy (Sitzmann, 2011) .
Comparing the findings of the current study with the findings of previous systematic reviews and meta-analyses leads to an interesting discussion. The results of the present review illustrate that the majority of the revised articles focus on different genres of games and simulations. The mostly represented genres are virtual/online games and simulations since they can enhance learning in certain disciplines, such as Computer Studies. This finding is in agreement with most of the previous reviews (e.g. Clark et al., 2015; Carenys & Moya, 2016; Warren et al., 2016) . Also, simulation games are found to be popular in this review, due to the fact that they are implemented in authentic learning environments, namely in Health Sciences and Biology. Also, in this study, a great representation of role -playing games and business simulation games are obviously resulted from the previous articles, due to the fact that they are implemented in specific academic disciplines, such as Business Management and Marketing. Nevertheless, in this review, serious games are not represented as much as in other reviews (e.g. Tsekleves et al., 2014; Fu et al., 2016) .
Additionally, this study concentrates on the positive effects of games and simulations on learning outcomes, a finding that is compatible with previous reviews (e.g. Bellotti et al., 2013; Lameras et al., 2016; Clark et al., 2015 . This review confirms that games and simulations contribute to cognitive learning outcomes, including knowledge acquisition, conceptual application, content understanding, and action-directed learning. Other previous reviewers echoed these findings (Smetana & Bell, 2012; Shin et al., 2015; Fu et al., 2016) emphasizing the important role of games in knowledge acquisition and content understanding. It has been illustrated that university students benefit from the incorporation of games into the learning process, if used as a supplement in traditional lectures, a finding that complies with other reviews (Sitzmann, 2011; . However, simulations' implementation is influenced by instructors' guidance and motivation, as these factors encourage faculty to design simulations to achieve learning outcomes.
This review also sheds light on behavioural outcomes of using games in instructional design. The emphasis is on the positive effects, namely the development of social and soft skills, emotional skills, the empowerment of collaboration with peers, and the promotion of interaction and feedback, findings that are in line with past reviews (Shin et al., 2015; Carenys & Moya, 2016) . Despite the positive behavioural effects of utilizing games, some reviews find collaboration and teamwork as a hindrance for learning. The application of games seems to decrease peer interaction and communication with faculty, whereas in Merchant et al.'s review (2014) , playing individually is more preferable than playing collaboratively. The current review concludes by highlighting the affective outcomes, and the emphasis is given on motivational and engaging factors that lead to emotional development, satisfaction, self-efficacy and self-assessment, findings that are also documented in other reviews (Sitzmann, 2011; Hsu et al., 2012; Tsekleves et al., 2014) .
To conclude, this review discusses the multitude of surveys on the cognitive, behavioural, and affective outcomes related to the use of playing games and simulations in higher education. The multi-dimensional analysis of the empirical data provides a framework for understanding the major outcomes of GBL. Despite the significant benefits in learning outcomes highlighted in this paper, the high cost of designing games and simulations is still a significant challenge. To overcome this cost barrier, governments, researchers, instructors, and game designers should collaborate to find affordable solutions, for enabling the development of games and simulations. Since this review does not concern itself with advanced aspects of learning, the focus should next turn to a metacognitive-oriented survey, which will study the promotion of metacognitive skills in students, such as self-regulation, self-reflection, self-awareness, evaluation, planning, building on the ideas of others, debating, and so forth.
Future research
Considering the above discussion points, and the importance of games and simulations as derived from the relevant literature, some suggested avenues for future research are as follows:
Researchers should focus on applying the relevant theoretical frameworks, such as cognitivism, constructivism, and socio-cultural perspectives to cognitive, behavioural and affective outcomes, respectively. More research should be conducted investigating gender issues with respect to the effectiveness of games on developmental aspects of behaviour, such as scaffolding and immersion, to counteract the present gap in the existing literature.
Comparative surveys should be included with a design focused on different target groups (adult students, or K-12 students in laboratory conditions). Evaluation models via a mixed-method design are encouraged, especially to investigate how game designers could tailor game designs to applying different learning preferences and styles. University instructors should take a more active role in the alignment of games with the curriculum ensuring that games and simulations are implemented in a blended learning module (face-to-face, online material, etc.), or even acting as games masters, scaffolding virtual experiences to university learners. Faculty should design games with a view to multiplayer cooperation to achieve effectiveness in learning outcomes. Students should also be involved as co-designers, recommending innovative ideas and radical approaches in an effort to meet their own needs. An innovative approach is the adoption of metagames (Young et al., 2012) , which consist of additional learning resources (blogs, wikis, etc.) encouraging collaboration between players.
This study makes a significant contribution to research, since no other literature review or meta-analysis has been conducted so far investigating educational and web-based games and simulations with such an extensive subject and discipline coverage in higher education. Today's demand for student-centred teaching methods to develop highly qualified learners, capable of learning in an active and collaborative environment, calls for the deployment of game-based activities and simulations that will enable them to face the challenges of the dawning era.
